In vitro maturation of mouse germinal vesicle-stage oocytes following cooling, exposure to cryoprotectants and ultrarapid freezing: limited effect on the morphology of the second meiotic spindle.
Cryopreservation of germinal vesicle (GV)-stage mouse oocytes results in a developmental block. As an approach to explain the failure in development, we have investigated the morphology of the second meiotic spindle after in-vitro maturation. Fully grown GV-stage mouse oocytes were collected from the ovaries of primed mice and kept in meiotic arrest with dibutyryl cyclic AMP. These oocytes were submitted to different variables of cryopreservation: (i) cooling to 22 degrees C or 0 degrees C; (ii) exposure to 1.5 M 1,2-propanediol at 22 degrees C or 0 degrees C; (iii) exposure to 1.5 M dimethylsulphoxide (DMSO) at 22 degrees C or 0 degrees C; (iv) ultrarapid freezing with 3.5 M DMSO/0.5 M sucrose; (v) exposure to a sucrose dehydration series according to the ultrarapid freezing protocol. The morphology of the second meiotic spindle was evaluated 16 h after release from meiotic arrest. We were able to demonstrate that following cooling, exposure to cryoprotectants or ultrarapid freezing of GV-stage mouse oocytes, a normal barrel-shaped spindle with the chromosomes in midplane position is found in 79-94% of oocytes except for two conditions with great exposure to dehydration stress. Exposure to DMSO at 0 degrees C or exposure to a sucrose dehydration series resulted in significantly lower percentages of barrel-shaped spindles, respectively 64% and 62%. The effect on spindle morphology has to be put into perspective, however, since the observed abnormalities were changes of spindle shape, such as elongation or reduction, which are assumed to be restorable, and since no polar organizational defects were found.(ABSTRACT TRUNCATED AT 250 WORDS)